SYNOPSIS An agar medium containing 10% defatted milk has been tested as a diagnostic medium for Pseudomonas aeruginosa and, in particular, for differentiating between P. aeruginosa and P. fluorescens. Only P. aeruginosa colonies gave clear zones due to hydrolysis of casein together with diffused green pigment. Results on milk agar correlated well with the pattern of results from a variety of conventional tests used to identify this organism. Pigment production of P. aeruginosa on milk agar was better than on special media commonly used to enhance this characteristic. Routine diagnosis of P. aeruginosa is recommended by streaking on a solid medium containing 10% defatted milk granules, 25 % nutrient broth, and 2% agar, and examining for clear zones and pigment after 24 hours' incubation.
may necessitate the use of a whole battery of tests (Rhodes, 1961; Colwell, 1964) . Phillips (1969) has proposed a series of nine tests for the identification of P. aeruginosa from clinical material. Stanier, Palleroni, and Doudoroff (1966) have shown that the determination of the nutritional spectra is probably the most useful method available at the moment for practical taxonomic purposes, but that even this represents only a first approximation towards characterizing the phenotypes of the aerobic pseudomonads.
Routine use of an agar milk medium has proved valuable in confirming the presence of P. aeruginosa, colonies of which showed a clear zone due to hydrolysis of casein, together with green pigment that diffused into the medium. This paper reports on a number of strains of the three species within the fluorescent aerobic pseudomonad cluster grown on several such milk media, with a view to its use as a diagnostic medium for P. aeruginosa. (Preston and Morrell, 1962) Production ofpyocyanine Pyocyanine production on King's medium A, (King, Ward, and Raney, 1954) and the Tween medium of Wahba and Darell (1955) was tested by streaking 18-hour cultures on to 20-ml plates and incubating for 48 hours at 370 and 22°C.
Materials and Methods

ORGANISMS
Gluconate utilization
The method of Haynes (1951) was used, modified by the use of Clinistix4, to detect the presence of the oxidized product, 2-keto-gluconate, as reducing substances, shown to be absent by testing the medium before inoculation (Cowan and Steel, 1965) . Slime production was also tested for by the general appearance of the medium after five days' growth, at 37°C, and by the 'reverse swirl test' (Haynes, 1951 Cowan and Steel (1965) define the genus Pseudomonas in the following terms: Gram-negative rods, motile, aerobic, catalase positive, oxidase positive, attack sugars by oxidation, but do not produce gas, and diffusible yellow-green pigments may be produced. Their scheme of identification has been followed, with the addition of tests designed to distinguish between P. aeruginosa and P. fluorescens with greater precision.
All of the organisms tested conformed to this description. The results of the other tests were interpreted in a manner similar to that of Cowan and Steel (1965) , and, on this basis, the three species under investigation were separated (Table   II) .
GROWTH TEMPERATURE
Growth, where it occurred, was nearly always clearly visible, but comparison was always made with a tube of inocul'ated yeast extract broth incubated at the same temperature for seven days. Where growth was doubtful or scant, a replicate tube was re-inoculated, and incubated for a further seven days.
Growth tests at 22°C, in addition to the three other usual temperatures, were carried out as a control for gelatin liquefaction, since reading of these results is easier if the gelatin is not allowed to melt.
Where no growth was present, particularly at 4°C when growth is to be expected to proceed much more slowly, tubes were returned to the water bath for a further seven days before a negative was finally recorded. GELATIN 
HYDROLYSIS
Gelatin hydrolysis, as evidenced by liquefaction of the nutrient gelatin around the area of growth down the stab, was easy to see when it occurred.
PRODUCTION OF PYOCYANINE
Pyocyanine, the blue-green pigment that is characteristic of most strains of P. aeruginosa, is enhanced on various special media. Both King's A medium (King et al, 1954 ) and the Tween 80 medium of Wahba and Darell (1965) are reported to give good pigment production, with otherwise non-pigmented varieties. All but three of the strains of P. aeruginosa tested produced pyocyanine equally well on both these media.
GLUCONATE UTILIZATION
The utilization of gluconate, and its conversion to 2-keto gluconate with the production of slime, has been used as a method for differentiation between P. aeruginosa and P. fluorescens (Haynes, 1951) . Although all strains of P. aeruginosa produce both slime and keto-gluconate from this source, we have found that production of slime is not a reliable guide on its own. The presence of reducing compounds in the medium after growth in addition to the slime has been found to give far more reliable results than the measurement of slime production alone.
UTILIZATION OF VARIOUS CARBON SOURCES
The determination of the nutritional spectra has been advocated by Stanier et al (1966) as a method for differentiating between members of the genus Pseudomonas. The specificity of this method has been substantiated in this study, but the method is tedious and not well suited for day-to-day routine use. It will only work reliably when several different carbon sources are used to determine the pattern, and also if the method described is carried out exactly with due care and attention to all details.
GROWTH ON MILK AGAR
The main purpose of this study was (Figure) . Best results were obtained if the plates were only lightly streaked, and well isolated colonies were obtained, when a clear zone could be seen surrounding the invididual colonies. On a heavily inoculated plate, the whole of the plate may be cleared by some potent proteinase producers. The best pigment production is obtained by incubating the plates for 24 hours at 37°C followed by 24 hours at 20°C, when many apparently weakly pigmented strains show much enhanced pigment production. All of the P. fluorescens spp. examined grew on the milk agar, but failed to produce any hydrolysis as demonstrated by clear zones (Figure) . Clearly, any extracellular proteinase they produce is not a caseinase. In addition, nearly all are completely non-pigmented, but a few strains produce yellow pigments after prolonged incubation at low temperatures. P. putida produced no hydrolysis or pigment.
Initially in this study the milk powder used to prepare this medium was skim milk powder. This is not easy to sterilize as it will readily caramelize if overheated, and on some occasions does not reconstitute easily, particularly at the double-strength concentration necessary for the preparation of the agar. Subsequently Cadbury's Marvel granules were used, and this was found easier to use. The latter product was not stated to be thermophil free. Repeated testing of samples has, however, failed to reveal any such organism in this product.
INCREASE IN GROWTH RATE BY INCORPORA-TION OF NUTRIENT BROTH INTO THE MILK AGAR
The addition of less than 10% broth produced no detectable difference in the results. Concentrations of broth in excess of 25 % tended to mask the hydrolysis, and in some instances to suppress pigmentation. At 25% broth concentration in the medium both hydrolysis and pigmentation were clearly visible after 24 hours. Therefore if speed is of the utmost importance, then 25% broth in the milk will give the desired result; however, if time is no great concern, then the plain milk agar gives clearer results.
The colony counts showed no significant variation in the number of colonies per plate (± 3-8 %; P = 0-01) irrespective of the composition of the agar on which they were grown, the only difference being that not all colonies had completely hydrolysed the milk after 48 hours' incubation on agar containing 50 % or more milk. Prolonged incubation up to a week in no case caused an Strain P.
Growth Growth Gelatin Pyocya-Aceta-Geraniol Treha-Inositol Sucrose Benzyl-Creatine Milk aeruginosa at 4°C at 42°C nin mide lose amine CST 651 The results for gelatin hydrolysis from P. fluorescens agree with those of Cowan and Steel (1965) , Wahba and Darell (1965) , and Rhodes (1959) In 'S': 6-1 %; R: 63-1 %.
